Supplementary Figure 1 | Examples of sensing responses with poor selectivity. PL versus time with each analyte injected independently and the PL response monitored. It can be seen that the nitro-containing analytes (TNT, DNT, DMNB and pNT) quench the PL as do a range of common non-nitro-containing vapours and interferents for (a) an iptycene-based polymer 1 and (b) first generation bifluorene-core dendrimer 2 . Supplementary Figure 2 | Excited state decay of dendrimer 3. Singlet state decay of the dendrimer in solution and film measured with TAS. Fits are shown as solid black lines with the fit parameters included in the legend.
As-cast d-Napthalene Saturated Fits c profiles and model fits (parameters listed in Supplementary Table 1 ) corresponding to the data in 
Supplementary Tables
Supplementary Table 1 | Summary of parameters for the neutron reflectivity profile fits.
Model fitting parameters and associated errors determined using the Motofit analysis program and analyte:dendrimer ratios calculated as described in the Supplementary Methods. 
Supplementary Methods

Synthesis of 1 and 2
The syntheses of 1 and 2 have been reported elsewhere 3 
Synthesis of 3
7-[3,5-Bis(4-{2-ethylhexyloxy}phenyl)phenyl]-2-bromo-9,9-bis-n-propylfluorene.
A mixture of 2-bromo-7-iodo-9,9-bis-n-propylfluorene 4 n-Butyllithium (1.6 M in hexane, 1.12 mL, 1.79 mmol) was added and the reaction was stirred for 10 min. 2-iso-Propoxy-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (0.46 mL, 2.25 mmol) was added, and the reaction was stirred for 20 min before being allowed to warm to room temperature, after which is was stirred for a further 16 h. The mixture was finally stirred at 55 °C for 2 h before being allowed to cool to room temperature. Water (10 ml) was added and the layers were separated. The aqueous phase was extracted with ethylacetate (3 × 20 mL), and the combined organic phases were washed with brine (2 × 20 mL), dried over magnesium sulfate, filtered, and then the solvent was removed. The residue was purified by dissolution into dichloromethane (5 mL) followed by pouring into methanol (60 mL). The precipitate was recovered by centrifugation (3000 rpm, 5 min), and dried to give 7- [3,5- 
Synthesis of 4
A mixture of tri(4-iodophenyl)amine (63 mg, 0.1 mmol), 7-[3,5-bis(4-{2-ethylhexyloxy}phenyl)phenyl]-7'-(4,4,5,5,-tetramethyl-1,3,2-dioxaborolanyl)-9,9,9',9'-tetra-npropyl-2,2'-bifluorene (550 mg, 0.50 mmol) 7 , tetrakis(triphenylphosphine)palladium(0) (17 mg, 0.01 mmol), toluene (15 mL), t-butanol (3 mL), and aqueous sodium carbonate (2 M, 5 mL) was placed under vacuum and then backfilled with nitrogen three times before being heated in an oil bath at 70 ºC for 48 h. After cooling to room temperature, the layers were separated, and the aqueous phase was extracted with ethyl acetate (3 × 50 mL). The combined organic phases were washed with brine (2 × 50 mL), dried over magnesium sulfate, filtered, and then the solvent was removed. The residue was purified in two steps: first, column chromatography over silica using a dichloromethane:n-hexane mixture (6:10) as eluent; and finally, the fractions were separated by chromatotron chromatography (2 mm silica plate) dichloromethane:n-hexane mixtures 
Absorbance and fluorescence measurements
For determining the molar extinction coefficients UV-visible spectra were recorded on a Varian Cary 5000 UV-Vis-NIR spectrophotometer in spectroscopic grade dichloromethane (CH 2 Cl 2 ). For the fluorescence measurements all dendrimer solutions were prepared with spectroscopic grade tetrahydrofuran with a peak absorbance of less than 0.2. The absorbance spectra were recorded with a Varian Cary 5000 spectrophotometer. Fluorescence spectra for solutions were measured with a Horiba Jobin-Yvon Fluoromax 4 system with the dendrimer solutions excited at the peak of the absorbance.
Calculation of the analyte:dendrimer ratio
The analyte:dendrimer 3 ratio was calculated using a previously reported method that will be briefly outlined 8 . The difference in the areas under the SLD versus thickness curves for the pristine and saturated films is attributed to the additional scattering from the perdeuterated analyte that has penetrated into the film. As the SLD was modelled to be constant throughout the saturated films, the SLDs of the analytes were determined by assuming that their scattering density was distributed evenly throughout the film. The SLD of the swollen dendrimer matrix was then found by subtracting the analyte SLD from the total SLD of the saturated film. The dendrimer and analyte densities (in mol cm -3 ) in the saturated films were calculated from the SLDs determined, the sum of the scattering lengths of the nuclei in the molecule, and Avogadro's number. Finally, the analyte:dendrimer ratios were then determined from the ratio of the molar densities.
